Antigen receptor-mediated protein tyrosine kinase activity is regulated by a pertussis toxin-sensitive G protein.
Ligation of the Ag receptor on B cells is associated with a rapid increase in phosphorylation on tyrosine residues of multiple substrates. One of the substrates is the phosphoinositide-specific phospholipase C-gamma 1. Because activation of phospholipase C-gamma 1 seems to be dependent on tyrosine phosphorylation, it is assumed that the two signaling pathways, phosphatidylinositol turnover and tyrosine phosphorylation, might be linked. However, since the Ag receptor does not possess a kinase domain, it remains unclear how these signaling pathways are regulated by the Ag receptor. Previous studies have proposed the existence of a receptor-coupled G protein that regulates inositol phosphate production in B cells. We confirm that phosphoinositide turnover is regulated by a pertussis toxin (PT)-sensitive G protein, most probably by controlling phosphorylation of phospholipase C-gamma 1. We show that treatment of permeabilized B cells with a nonhydrolyzable GTP analogue guanosine 5'-[3-thio]triphosphate induced an increase in tyrosine phosphorylation of multiple substrates that are identical to the proteins phosphorylated after anti-IgM stimulation. Furthermore, binding of the inactive form of G proteins with guanosine 5'-[2-thio]-triphosphate blocked anti-IgM induced tyrosine phosphorylation in permeabilized B cells. The results indicate that an Ag receptor-coupled G protein controls protein tyrosine kinase activity. We show that this G protein is sensitive to PT because tyrosine phosphorylation mediated by the Ag receptor was inhibited by this toxin in a concentration-dependent manner. Similar concentrations of PT also blocked tyrosine phosphorylation on phospholipase C-gamma 1 and generation of inositol phosphates. Preincubation of intact B cells with PT resulted in inhibition of c-fos mRNA expression and DNA synthesis in anti-IgM stimulated B cells, indicating that post-transcriptional events are also controlled by the Ag-receptor coupled G protein. We conclude that Ag receptor-associated protein tyrosine kinase activity is regulated by a G protein. This PT-sensitive G protein also regulates phosphorylation and activation of phospholipase C-gamma 1 as well as later events in B cell activation such as c-fos mRNA expression and proliferation.